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Summary

The objective of this sampling and analysis plan is to continue long-term groundwater monitoring as
well as extend the study of the effect that contamination at thel00-FR-3 Operable Unit has had on the
near-shore environmerit of the Columbia River. This plan also provides guidance for measuring the decay -
or decline in concentration of contamination already in groundwater. No active groundwater remediation
of the 100-FR-3 Operable Unit has been planned, and no date has been set for publication of the record of
decision on final remedial measures for the unit.

The 100-FR-3 Operable Unit includes the groundwater near the 100-F Area containing contamination
from past-practice discharges. This operable unit does not include the surface sources themselves, nor
does it include the original structures that comprised the 100-F complex. -

The activities described in this plan were the outcome of a data qﬁality objectives process that
identified two needs: (1) to revise the boundaries of the 100-FR-3 Operable Unit to include an area that
was geographically comected to the current operable unit boundaries that might contain information
useful in assessing the migration of groundwater contamination and (2) to enhance the shoreline moni-
toring to determine the impact of residual contaminants coming from the 100-FR-3 Operable Unit. The
revised monitoring network is made np of wells, shoreline seeps, and aquifer sampling tubes either '
already in the ground near the 100-F Area or being planned for installation. '

Wells Used in the Revised Monitoring Network for the 100-FR-3 Operable Unit

199-F1-2 199-F5-45 | 199-F7-3 699-62-43F | 699-69-45
199-F5-1 199-F5-46 | 199-F8-2 699-63-25A .| 699-71-30
199-F5-3 199-F5-47 | 199-F8-3 699-63-51 | 699-71-52
199-F5-4 199-F5-48 | 199-F8-4 | 699-63-55 - | 699-74-44
199-F5-42 | 199-F5-6 699-58-24 | 699-64-27 | 699-77-36
199-F5-43A | 199-F6-1 699-60-32 | 699-65-30 | 699-77-54
199-F5.43B | 199-F7-1 699-6137 | 699-66:23 | 699-8347
199-F5-44 | 199-F7-2 699-62-31 | 699-67-51 | 699-84-35A

The groundwater will be monitored for six constituents of concern (hexavalent chromium, nitrate,
strontium-90, trichloroethene, uranium, and tritium). '
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1.0 Introduction

The 100-F Area was one of nine established nuclear reactor areas on the Hanford Site involved in the
production of plutonium. Unlike the other reactor areas, the 100-F Area also contained an experimental
biological research station. Like other 100 Area sites, initial groundwater menitoring at the 100-F Area -
began during reactor operations and focused on relatively few chemical and radiological consiituents.
Monitoring at the 100-F Area has changed (DOE/RIL.-91-53) to encompass the entire list of poss1ble
contaminants that could have been used and/or dispesed of at the reactor site.. The conclusion of detailed
investigations conducted under the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) Ied to a long-term monitoring approach that centered on defining the extent of contam- -
ination and reporting on the changes in concentration for a limited number of contaminants.

The objective of this sampling and analysis plan, as defined in the Data Quality Objectives Summary
Report (PNNL-14287), is to bridge the gap between data obtained from earlier investigations and the
information required to support remedial action decisions. This plan also provides guidance for meas-
uring the decay or decline in concentration of contamination already in groundwater. No active ground- -
water remediation of the 100-FR-3 Operable Unit has been planned, and no date has been set for

_publication of the record of decision on final remedial measures for the unit. This plan addresses
monitoring requirements for CERCLA and the Atomic Energy Act of 1954. o '

1.1 Background

The 100-FR-3 Operable Unit includes soil and groundwater near the 100-F Area containing contam-
ination from past-practice discharges to surface facilities (e.g., cribs) near the F Reactor (DOE/RL-20-08).
The unit also includes some element of the Columbia River shoreline. This operable vnit does not
include the surface sources themselves, nor does it include the original stmctures that comprised the
100-F complex. :

Groundwater contamination occurred near the reactors during their operational hfespan (1945 1965).
Waste stream categories identified in the Remedial Investigation/ Fi easibility Work Plan for the 100-FR-3 -
Operable Unit, Hanford Site, Richland, Washington (DOE/RL-91-53) include the following:

Reactor process liquid waste and cooling water effluent
Radioactive sludge/solid waste _

Reactor ventilation systems and inert gas system waste
Animal research operations waste

Sanitary liquid waste
Non-radioactive liquid waste
Non-radioactive solid waste

Wastewater discharges to the surface and to the Columbia River varied in their contamination levels. -
The single-pass design of the cooling system used in all but one Hanford reactor meant that water passed
through the reactor from the storage basins and to the point of discharge within hours of being drawn




from the river. Water discharges to the Columbia River were retained for a time to assure that short-lived
radionuclides had decayed to relatively low radioactivity levels and to Tower the temperature of the
effluent entering the river. The timing of liquid discharges to ground was often based on the type of
discharge. Condensate from process systemis and septic systems, for example, were generally discharged
oh a continuous basis, whereas discharges from highly radioactive sources were Sporadic and often
followed an event such as the rupture of fuel cladding in the reactor.

The CERCLA source areas that contribute to groundwater contamination are the surface and sub-
surface disposal facilities that were associated with the operations at the 100-F Area. Many of these
structures and their ancillary systems are undergoing active remediation. The Tri-Party Agreement -
~ (Ecology et al. 1998) listed 30 individual sources aggregated into two source operable units (100-FR-1
~and 100-FR-2). Other than the 105-F reactor bulldmg itself, several specific categones of waste sites
were identified in the work plan;

. Retenuon basm area, 1nc1ud1ng the 116-F-14 retentlon basin, the 116-F-2 overfiow trench and other
areas associated with the control of cooling water from the retention basin.

e Cribs and trenches used to dispose of liquid wastes associated with operation of the 105-F Reactor.
These include the 116-F-1 Lewis Canal, 116-F-3 fuel storage basin trench, 116-F-4 pluto crib,
116-F-5 ball washer crib, and the 116-F-6 liguid waste trench.

e Trenches and burial areas used for dieposal of ligquid and solid waste associated with the animal
research laboratories, which includes the 116-F-9 animal waste leach trench.

Several of these waste sites have either recently been remediated or are undergoing active reme-
diation, The waste sites comprise the surface soil and structures assoc1ated with the 100 FR-1 and.
100-FR-2 Operable Units.

These waste disposal facilities provided mechanisms, both intentional and unintentional, for radio-
active and chemical contaminants to flow through the vadose zone and reach groundwater. After the.
reactors were shut down, the facilities continued to provide a source of groundwater contamination as
less-mobile constituents have migrated slowly through the vadose zone to reach groundwater. Recharge
from natural precipitation and the effects of bank storage from the Columbia River alter the concentration
of contaminants entering groundwater. The amount of radioactive contaminants reaching the river from
sources within the 100-F Area can be estimated based on samples obtained from aquifer samplmg tubes at
the shorellne of the Columbia River and from groundwater seeps along the banks near the river shore.

1.2 Previous Monitoring"Network

~ Historic Hanford Site reports issued during the 'ope}ational history describing groundwater-

monitoring activities in the 100 Areas (e.g., Brown and Raymond 1962) contained few references to

chemical constituents now recognized as hazardous materials or radionuclides contributing to risk. Early

groundwater reports instead concentrated on thermal increases in groundwater, as well as nitrate and.
 tritium concentrations near the river. No spec1fic number of WeIls or the well 1dent1ﬁcat10n numbers,

was disclosed in these early reports, '



An agreement to add the Hanford 100 Areas to the National Priority List (NPL) and manage hazard—
ous waste under federal environmental regulations placed the 100-F Area under CERCLA. The moni- -
toring network created in response was covered in a Federal Facility Agreement and Consent Order (or -
the Tri-Party Agreement; Ecology et al. 1998) change control form (change control form #39, provided in
Appendix A), a mechanism created to allow for interim modification of cleanup milestones. The initial
monitoring network, created while the work plan (DOE/RL-91-53) was being completed, relied on
29, wells to monitor the operable unit and was sampled for target compound list organics, target analyte
list inorganics, and radiological constituents (see Appendix A of DOE/RL-91-53). The network was
sampled quarterly for two sampling cvents in 1992 after which the work plan (DOE/RL-91-53) became
the operating guidance document for monitoring. The work plan identified several constituents of
concern that were subsequently dropped because concentrations reported from sampling were consistently
below regulatory thresholds

The Limited Field Invest;gatzon Report for the 100-FR-3 Operable Unit (DOE/RL-93-83) 1ssued in
1994 contained constitnents of potential concern that were identified after nearly three years of ground-
water sampling and analysis for a variety of chemical and radiological constituents. The constituents of
concern included arsenic, chromlum copper, lead, manganese, mtrate/mtrlte strontium-90, and tritium.

The monitoring act1v1ty that is currently regarded as ‘long-term monitoring-CERCLA’ (LTMC) was
formed to carry forward the monitoring program begun under the work plan (DOE/RL-91-53) and the
limited field investigation (DOE/RL- -93-83). The objective of the LTMC program is to collect data to
support an interim or a final record of decision that will cover remediation and post-cleanup groundwater
monitoring of the 100-FR-3 Operable Unit. The LTMC program began in 1996 with the release of anew -
change control form (M-15-96-06, Appendix A) that narrowed the focus of monitoring at the 100-F Area
to those constituents that had either exceeded the Environmental Protection Agency’s (EPA) maximum
contaminant level, or had not been sampled sufficiently to characterize their effect.on groundwater. The
new network had grown to 35 wells and 3 seeps, and the constituent list included metals, anions, volatile
organics, gamma scan, gross beta, gross alpha, carbon-14, strontium-90, technetinm-99, tritinm, specific
conductance, pH, and temperature.. These constituents were analyzed in two rounds of annual sampling
beginning in 1996 (Round 8) and culminating in 1998 (Round 9). The Round 9 constituent list also
included turbidity. The LTMC program was moved to Pacific Northwest National Laboratory (PNNL)
shortly after 1996.

The next modification to the network came in 1999 (change control form M-15-99-02, Appendix A)
with the consolidation of monitoring under CERCLA and monitoring performed under DOE’s General
Environmental Protection Program (DOE Order 5400.1). The change control form was issued to
formally document changes made to M-15-96-06, as well as changes to the monitoring network as a '
result of well decommissioning in the 100-F Area. The change control form was issued afier the release
* of the sampling and analysis plan for the 100-FR-3 Operable Unit (PNNL- 13327). As surface cleanup -
progressed, several wells were identified as impediments to excavation. The cleanup contractor, Bechtel -
Hanford, Inc., worked with PNNL to accommodate the 100-FR-3 Operable Unit monitoring objectives by
minimizing decommissioning of wells while simultaneously meeting cleanup goals.

The last change to the monitoring network was completed in 2001. This last change control form
(M-15-01-06, Appendix A) documented removal of a non-functioning well from the 100-FR-3
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monitoring network, formally integrated waste control planmng (DOE/RL-2000-41), and reduced the -
frequency of strontium-90 analysis in well 199-F5-1 from quar[erly to annually

1.3 Data Quallty Ob_]ectlves |

Beginning in fiscal year 2003 (FYO03), PNNL conducted a data quality objective (DQO) planning
process for the 100-BC-5 and 100-FR-3 Operable Units. The results of that process are documented i in
Data Quality Objectives Summary’ Reporr Designing a Groundwater Monitoring and Assessment
Nerwork for the 100-BC-5 and 100-FR-3 Operable Units (PNNL-14287). The DQO process is a formal-
ized procedure outlined in EPA guidance (EPA 1994). As described in PNNL-14287, the 100-BC-5 and .
100-FR-3 Operable Units DQO process established a framework to answer the following questions:

e Are representative samples of an aquifer with a fluctnating water-table clevation being obtained?
e Are the constituents monitored necessary and sufficient?

o Is the monitoring network adequate for purposes of tracking constituents that have potential human -
and othcr ecosystem impacts?

» Does the sampling. frequency need to be revised for tracking plume movemcnt‘?
 The result of the DQO for the 100- FR 3 Operable Umt prowdes the basis for the revised monitoring
network covered under this sampling and analysus plan. The recommendauons that resulted frcm this

‘process included the following items:

. Revxse the boundaries of the 100-FR-3 Operable Unit to include a Groundwater Interest Area
(Figure 1), or an area that was geographically connected to the current operable unit boundaries
that might contain information useful in assessing the mlgratlon of groundwater contammauon

o Ephance shoreline momtormg o deterrmne the impact of res1dua1 contammants emanating from the
100-FR-3 Operable Unit.

. Modlfy the frequency of the_ sampling and analysis.
* Refine the coristitu'cnfs of concern from those that were previously monitored. '

Addressmg these issues is the scope of the revised groundwater momtonng network, whlch is covered in
Chapter 2

2.0 Revised Monitoring Network
The DQO recomumendations included defining sampling boundaries, establishing a monjtoﬁng

network design objective, and identifying contaminants of concern. The sampling boundaries are defined

4
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as the initially created 100-FR-3 Operable Unit boundary, as well as “background zones” that extend to
the south of Gable Mountain, west to the 200-BP-5, 100-KR-4, and 100-NR-2 boundaries, and north to
the 100-HR-3-D and 100-HR-3-H Area boundaries. The eastern boundary is the Columbia River
(Figure 2). The region outside the original 100-FR-3 boundary is termed the Groundwater Interest Area,
and includes several 600 Area wells that are important for establishing background groundwater quality
conditions, as well as monitoring contamination from other operable units (e.g., 200-BP-5 Operable
Unit). All monitoring is performed in the unconfined aquifer and its interaction zones with the Columbia
River.

The monitoring network will rely on all the existing network wells not removed during surface
remediation, as well as surface seeps at the Columbia River shore line and aquifer sampling tubes
(PNNL-13327) installed at the water line and in the mixing zone between groundwater and the Columbia
River. Additional aquifer tubes will be installed to complete the network.

The contaminants of concern will include those constituents with concentrations already in excess of
the maximum contaminant level, as well as groundwater quality indicators that will provide evidence of
significant changes in groundwater conditions.

Chapter 3 presents the proposed revised field sampling plan for the 100-FR-3 Operable Unit.
Chapter 4 presents the Quality Assurance Project Plan

3.0 Field Sampling Plan

The objective of the field sampling plan is to clearly identify project sampling and analysis activities.
The field sampling plan uses the sampling design identified in the DQO process (PNNL-14287) and
presents this design using primarily figures and tables, whenever possible, to identify sampling locations,
the total number of samples to be collected, sampling procedures to be implemented, and the specific
constituents of concern to be analyzed.

3.1 Sampling Locations and Frequency

The groundwater wells, seeps, and aquifer tubes to be sampled in support of the 100-FR-3 Operable
Unit are listed in Table 1, and are shown in Figures 2 and 3. Samples are to be collected in accordance
with the procedures listed in Section 3.4,

The monitoring network established during the work plan (DOE/RL-91-53) stage and later was
sampled quarterly, semiannually, annually, and biennially depending on the well and the constituents to
be monitored. The water table is influenced by river stage, which is high in the late spring and early
summer, and low in the fall.
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Table 1.

Groundwater Well Sampling Matrix

=
:E -é % sl lw|lal® Z§
Hanford Well ID Well Number =28 | 2 S = S & | &

A4586 199-F1-2 BO | BO BO

A4587 199-F5-1 A |A+ |BE A BE |A
A4589 199-F5-3 A |A+ |BO A |A
A4590 199-F5-4 A |A+ |[BO BO |A A
A4591 199-F5-42 BO [ BO+ | BO BO |BO [BO
A4592 199-F5-43A BE | BE+ |BE BE |E BE
A4593 199-F5-43B+ BO [ BO+ | BO BO |BO [BO
A4594 199-F5-44 BE | BE+ | BE BE |BE |BE
A4595 199-F5-45 BO | BO+ | BO BO |BO [BO
A4596 199-F5-46 BE |BE+ |BE |BE BE |BE |A
A4597 199-F5-47 A |A+ |BE BE |A A
A4598 199-F5-48 BO | BO+ |BO BO BO
A4600 199-F5-6 BE |BE+ |BE BE |BE |[BE
A4602 199-F6-1 BO [BO |BO BO | BO [BO
A4603 199-F7-1 BE |BE BE | BE BE
A4604 199-F7-2 BE |BE+ BE BE
A4605 199-F7-3 BE | BE+ |BE BE | BE BE
A4607 199-F8-2 BO | BO+ | BO BO BO
A4608 199-F8-3 BO [BO+ | A BO | BO A
A4609 199-F8-4 BE |BE+ | A BE BE
AS5275 699-58-24 BE |BE+ BE

A5279 699-60-32 BO | BO+ BO

AS5283 699-61-37 BE | BE+ BE

A5287 699-62-31 BE | BE+ BE

AB944 699-62-43F A [A A
A5289 699-63-25A BO | BO BO

AS5290 699-63-51 BE | BE+ BE A
AS5291 699-63-55 BO | BO+ BO A
AS5295 699-64-27 BE | BE+ BE

A5300 699-65-50 BO | BO BO BO
A5306 699-66-23 BE | BE+ BE

A5312 699-67-51 BO | BO+ BO BO
A8967 699-69-45t BO | BO BO [BO
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Hanford Well ID Well Number | & | & o 2 1% & | &
A5320 699-71-30 BO [ BO+ BO
A5321 699-71-52 BE |BE BE |BE
A5328 699-74-44 BO | BO+ BO [BO
A5330 699-77-36 A |A A |A
A533] 699-77-54 BO | BO BO [BO
A5341 699-83-47 BE | BE+ BE |BE
A5342 699-84-35A7 BE |BE BE
Aquifer Sampling Tubes

B8334.5.6 062-D.M,S A |A A¥* A A
B8337.8.9 063-D.M.S A | A+ A* |A |A
B8340,1.2 064-D.M.S A | A+ A* [A |A |A*
B8343,4,5 065-D,M,S A |A+ A* [A |A |A*
B8346,7.8 066-D.M,S A |A+ A¥ |A |A |A*
B8349,50,51 067-D.M,S A | A+ A* |A |A
B8352,3.4 068-D,M,S A | A+ A* A |A A
B8355,6,7 069-D.M.S A | A+ A* A |A A
B8359.60 070-M,S A |A+ A* (A |A A
B8361 071-D A | A+ A* [A |[A A
B8364,5.6 072-D.M,S A | A+ A* [A |A A
B8367,8.9 073-D.M.S A |A+ A* [A |A A
B8370,1,2 074-DM,S A | A+ A* |A |A A
B8373,4,5 075-DM,S A | A+ A* (A |A
B8376,7,8 076-D.M.S A |A+ A* [A |A
B8379,80,81 077-D.M,S A |A+ A* (A [A
B8382,3.4 078-D,M.S A | A+ A* [A |A
B8388,9.90 080-D,M,S A |A+ A* A |A
New Aquifer Tube | ATN-7 A A+ A* [A [A |A*
New Aquifer Tube | ATN-8 A A+ A* (A [A A
New Aquifer Tube | ATN-9 A | A+ A* [A |A A
New Aquifer Tube | ATN-10 A | A+ A* A (A A
Seep 187-1 A | A+ A A [A A
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Hanford Well ID Well Number 2] 2| = E:‘ g g & | £
Seep 190-4 A A+ A A [A A
Seep 207-1 A |A+ A A |[A A
A = Annually.
B = Biennially (every two years; E for wells sampled on even years [e.g., 2004]; O for wells
sampled on odd years [e.g., 2005]).
D = Deep.
M = Moderate.
S = Shallow.

+ indicates that NOs analysis is included.

* indicates that the well or aquifer tube will be sampled quarterly for one fiscal year.

T indicates the well completion is deeper into the unconfined aquifer than the remaining network
wells.

For 699-xx-yy wells, xx and yy designate Hanford north and west coordinates in thousands of
feet north and west from an origin in the southeastern part of the site. All of the wells monitor
the uppermost aquifer.

Sampling technicians will attempt to obtain representative sample from all tube depths, but not
all will be successful for a variety of reasons including, but not limited to, the collapse or
clogging of well screens or clogged sampling tube. All failed attempts at sampling wells and
tubes are noted in the groundwater sampling record. Before initiating sampling at wells that
have been idle for several years, well maintenance staff will perform an inspection and correct
any deficiencies found.

Previously, annual and biennial sampling often coincided with the time of year when groundwater in
most wells was at its lowest elevation. Groundwater will continue to be sampled at low river stage. The
initiation of groundwater sampling under this sampling and analysis plan, however, will provide an
opportunity to assess the season of highest contaminant concentration based on the conceptual model
described in the DQO report (PNNL-14287). Selected aquifer tubes will be sampled quarterly (Table 1)
for the first year to assess the variability of contaminants in groundwater near the Columbia River. The
assessment may conclude with a revision of this sampling and analysis plan with a sampling schedule of
near-shore monitoring wells and aquifer tubes that better captures the highest concentration, and/or the
seasonal fluctuations influenced by hydrologic dynamics.

Vertical variability within the wells will be addressed by sampling with a device that can discretely
identify portions of the screened interval that may have a controlling influence on contamination found in
well samples. Two wells, 199-F5-3 and 199-F5-6, will be sampled using the spyder sampling accessory.
This instrument is added to a pump intake to increase the percentage and volume of water obtained from
the formation and filter pack while diminishing the vertical and well-bore contribution to the sample. It is
designed to sample conditions within the well where stagnant water in portions of the screen well is
suspected, and where flow is predominantly horizontal through the well.
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The device consists of a head with flexible tubing extending from the central collector (Figure 4).
Angled cuts on the tube ends allow a seal against the well screen when the unit is lowered into place
(Figure 4). The hydrodynamic shape minimizes disturbance to the well water and associated primary
flow zones and patterns. Water enters primarily from the filter pack and the formation.

Figure 4. Spyder Sampling Accessory (displaying the sampling head)

3.2 Proposed Aquifer Sampling Tubes

Aquifer sampling tubes are installed at numerous sites along the Hanford side of the shoreline of the
Columbia River. The objective for the tubes is to monitor water quality in the zone of interaction
between groundwater and river water.

At each site, three tubes are installed, with screened sampling ports positioned at various depths in the
aquifer. A typical installation includes one sampling port just beneath the low river stage water table; a
second near the bottom of the uppermost hydrologic unit; and the third at mid-depth between the other
two ports. Field conditions may result in more or fewer tubes at a particular location.

The current controlling document for the aquifer tube task is Sampling and Analysis Plan for Aquifer
Sampling Tubes (DOE/RL-2000-59). This guidance is confined to aquifer sampling tubes used in support
of CERCLA objectives. DOE/RL-2000-59 will be revised during FY 2004 to reflect the addition of new
aquifer tubes and the publication of new sampling and analysis plans that list requirements specific to an



operable unit. In order to foster consistency in the task, procedures and methods will be cmphasized in
the DOE/RL-2000-59 and tube lists, analysis suites, and frequency of sampling will be emphasized in the
operable unit sampling and analysis plans.

- At present, 18 aquifer-sampling tubes are installed along the Columbia River shoreline from a point
upstream from the 100-F Area to the end of the Groundwater Interest Area (Figures 1 and 2). Enhancing
the aquifer sampling tube network was identified as the best solution to several problems identified in the
DQO report (PNNL-14287). The degree of spatial and vertical variability can be assessed more precisely
with an enhanced network. Gauging the flux of contaminants entering the river is also improved through
the installation of more sampling points. Four new aquifer tubes (Table 1) will pr0v1de better estimates of
the boundaries of existing piumes in and/or near the 100-F Area

The tubes will be mstalled at multlple depths using either GeoprobeTM equipment or a hand- held
preumatic drive hammer. The probe tips act as a port through which groundwater will be drawn. The
tip is conpnected to the surface by a polyethylene sampling tube that has an outside diameter of 0.63 cm
(0.25 m.). The tip is constructed of a 15-cm- (6-in.-) long mesh screen that has a 0.95- -cm (0.375-in. )
outside diameter and a pore opéning of 0.0145 ¢m (0. 0057 .} (BHI-01 153)

The tubes are installed in steel pipe that is driven into the subsurface elther by direct pressure or by
repetitive blows. The direct pressure method is a variation of a cone penetrometer method used widely in
the environmental monitoring mdustty The sampling port is driven into the formation by loading a steel
pipe (rod) with weight. The pneumatic hammer drives the tip forward with a series of short blows to the
steel pipe from an air-driven hammer. In both instances, the tip, which contains the sampling port, is
abandoned in the formation that collapses around the device as the steel pipe is slowly withdrawn using a
set of hydraulic Jacks The probe reaches the target depth by attachmg additional pipe lengths.

The baseline procedure for routine monitoring at aquifer tube sites involves the following:
o Withdraw water from each.avail_abl_e tube and measure the sample’s specific conductance.

e Collect addluonal samples for analysis of constituents of interest from the tube that is most
representatlve of groundwater.

¢ Under the current sampling and analysis plan (DOE/RL-2000-59), if the water from tubes has a
speaﬁc conductance less than 160 pS/cm, the site is considered not representative of groundwater
and no samples are coilected for constituent of interest analyses.

New aquifer tubes will be installed during the fall of 2003.
3.3 Constituents of Concern

Constituents of concern refer to contaminants that have been recognized as posing 51gmﬁcant risk to
human health and the environment. Many of these contaminants are listed as hazardous substances in’

various state and federal regulations. The concentration of these contaminants will determine whether _
they continue to require additional groundwater sampling from wells, seeps, or aquifer tubes. Discussion
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of the future risk by eliminating groundwater monitoring of these constituents will occur in the context of
negotiations between the U.S. Department of Energy (DOE) and EPA. '

Groundwater contamination by radiological and chemical constituents has lessened since the
CERCLA management began in the 100-F Area as a result of source remediation and natural decay -
or attenuation. Of the current constituents of concern, only nitrate, strontium-90, tritium, and trichloro- _
ethene continue to exhibit concentrations above the drinking_ water standards in groundwater monitoring -
wells, seeps, and aquifer sampling tubes. Hexavalent chromium and uranium concentrations have
dropped below regulatory thresholds. These analytes may eventually be dropped from the sampling
schedule as this groundwater sampling and analysis plan evolves to meet site conditions. ~

The analytical groups identified in Table 1 constitute the constituents of concern for the 100-F Area,
as well as provide needed groundwater quality information for assessing analytical resnlts. To that end, a -
screening parameter will be used to assess radiological contamination in the 100-FR-3 Operable Unit.
Gross alpha will be used to identify potentially elevated radionuclide concentrations (e.g., uranium)..

34 Water-Level Monitoring

‘Water levels in the groundwater system are monitored on the Hanford Site primarily to help deter-
mine the direction and rate of groundwater flow.. This information is used to interpret observed contam-
inant plume movement and to predict future movement. The water-level information can also be used to
identify recharge and discharge areas, assess the interaction between groundwater and surface water,
assess interaction between aquifers, calibrate groundwater flow models, assess the impact of liquid
effluent disposal practices on groundwater flow, and optimize monitoring net_Wc')rks. '

Static water levels are measured in the monitoring well prior to sampling, and a minimum of two
consistent measurements are taken to confirm precision of the measurernent. In addition, the Hanford
Groundwater Monitoring Project measures water levels across the Hanford Site annually to construct a _
- site-wide water-table map. A list of wells used for water-level measurements, criteria for their selection,
hydrogeologic units monitored, and descriptions of the techniques used to collect the data are provided in
Water-Level Monitoring Plan for the Hanford Groundwater Monitoring Project (PNNL-13021). The
wells identified in PNNL-~13021 will be used for annual measurements for the 100-FR-3 Operable Unit.
Samplers measure depth to groundwater according to Duratek’s procedure SP 3-3 (DFSNW-S5PM- 001).
The depth to groundwater is subtracted from the elevauon of a reference pomt (usually top of casing) to .
obtain the water-level elevation.

3.5 Sampling and Analysis Procedures
Groundwater monitoring for the 100-FR-3 Operable Unit is part-of the Hanford Groundwater
Monitoring Project. This section describes the project’s protocols for sample collection and analysis.

Project staff schedule sampling and initiate paperwork. The prO_] ect uses subcontractors for sample
collectlon sh1pp1ng, and analy31s
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3.5.1 Scheduling Groundwater Sampling

The Hanford Groundwater Monitoring Project’s procedures provide direction for scheduling and
document production. Many Hanford Site wells are sampled for multiple objectives and requirements,
e.g.. CERCLA, Atomic Energy Act of 1954. Following the scheduling procedure helps manage the
overlap, ehmmatmg redundant sampling and meeting the needs of each sarupling objectrve The
scheduling procedure includes the following steps: :

* Each fiscal year, project scientists provide well lists, constituent lists, and sampling frequency.
Each month, project scientists review the sampling schedule for the following month. Changes are -
requested via change request forms and approved by the sampling and analysis task lead and the
monitoring project manager.,

* Project staff track sampling and analysis through an electronic schedule database stored on a server at
PNNL. Quality control samples also are managed through this database. A scheduling program
generates unique sample numbers and a special user interface generates sample authorization forms,
field service reports, groundwater sample reports, chain of custody forms and sample container
labels

¢ Sampling and analysis staff verify that such information as well name, sample numbers, bottle sizes,
or preservatives are indicated propezly on the paperwork, which is transmitted to the sampling
subcontractor Staff complete a checklist to document that the paperwork was generated correctly

* Atthe end of each month, project staff use the schedule database to determine if any wells were not
sampled as scheduled. If the wells or sampling pumps require mainienance, they are rescheduled
following repair. If a well can no longer be sampied the samplmg is cancelled and the reason is
recorded in the database.

3.5.2 Chain of Custody

The sampling subcontractor uses chain of custody forms to document the integrity of groundwater
samples from the time of collection through data reporting. The forms are generated duoring scheduling
(see Section 3.5.1) and managed through subcontractor procedure SP 1-1 (DFSNW-SSPM-001).

353 - Sample Collection

- The procedure for groundwater sampling is described in procedure SP 3-1 (DESNW-SSPM-001).
Samples generally are collected after three casing volumes of water have been purged from the well or
after field parameters.(pH, temperature, specific conductance, and turbidity) have stabilized (i.c., after
two consecutive measurements are within 0.2 units pH, 0.2°C for temperature, 10% for specific conduc-
tance, and turbidity <5 NTU). For routine groundwater samples, preservatives are added to the collection
bottles before their use in the field according to procedure SP 2-1 (DFSNW-SSPM-001). Samples to be
ana.lyzed for metals are usually ﬁltered in the field 50 that results represent dissolved metals
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3.5.4 Analytical Protocols

Procedures for field measﬁrements_ are specified in subcontractor’s procedures (DFSNW-SSPM-001)
SP 6-2 (turbidity), SP 6-3 (pH), SP 6-5 (specific conductance), and SP 6-7 (temperature). Each instru-
ment is assigned a unique number that is tracked on field documentation and is calibrated and controlled
according to procedure SP 6-1 (DFSNW-SSPM-001). Addmonal calibration and use instructions are
specified in the instrument user’s manua.ls : : :

Laboratory analytlcal methods are specified in contracts with the laboratories, and most are standard
methods from Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods (EPA 1986a).
Alternative procedures meet the guidelines of EPA (1986b, Chapter 10). Analytlcal methods are
described in Chapter 8 of PNNL- 13080

3.5.5 Management of Waste

Waste generated by sampling activities will be managed consistent with an established waste manage-
ment plan, and the requirements of procedure SP 2-2 (DFSNW-SSPM-001), or equivalent. Purgewater
determinations and purgewater handling for the individual wells covered in this sampling plan will be
completed and managed in accordance with the Strategy for Handling and Disposing of Purgewater at
the Hanford Site, Washington.' o :

Unused samples and associated waste for the analysis will be disp_ositioned in accordance with the
laboratory centract and agreements. The approval of the Hanford Groundwater Monitoring Project is
required before returning unused sampled or waste from offsite laboratories. '

4.0 Quality Assurance Plan

Enwronmental management programs require the implementation of quality control (QC) and quahty
assurance procedures to maintain the integrity of analytical results used in risk assessment. PNNL
" follows state and federal gnidance to manage data quality from the point of sample acquisition, through
the analytical process and interpretation, to the final reporting.

‘41 Quality Control

The Hanford Groundwater Monitoring Project’s QC program is designed to assess and enhance the
reliability and validity of groundwater data. This is accomplished through evaluating the results of QC -
samples, conducting audits, and validating groundwater data. This section describes the QC program for
the entlre groundwater pro;ect Wthh includes the 100-FR-3 Operable Unit.

1 etter No. 90-ERB-040 from U.S. Department of Energy, Richland Operations Office to P. T. Day, U.S. Environ-
mental Protection Agency, and T. L. Nord, Washington State Department of Ecology, Strategy for Handling and
Disposing of Purgewater at the Hanford Site, Washington, dated July 19, 1990. :
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The QC practices of the groundwater project are based on guidance from EPA (EPA 1979, EPA .
1986a, EPA 1986b, EPA 1986¢). ‘Accuracy, precision, and detection are the primary parameters used. to
assess data quality (Mitchell et al. 1985). Data for these parameters is obtained from two-categories of
QC samples: those that provide checks on field and laboratory activities (field QC) and those that monitor
laboratory performance (laboratory QC). Table 2 summarizes the types of samples in eaeh category along
with the sample frequencies and characteristics evaluated.

Table 2. - Quality Control Samples

Sample Type Primary Characteristics Evaluated : Frequency
B Field QC
Full trip blank ~ | Contamination from containers or transportation | 1 per 20 well trips
Field transfer blank - _| Airborne contamination from the sampling site 1 1 each day VOC samples are
. ' collected :
Equipment blank - | Contamination from non-dedicated sampling 1 per 10 well trips or as needed® '
" | equipment o
Duplicate samples Reproducibility ~ _ 1 per 20 well trips
' ' Laboratory QC '
Method blank . Laboratory contamination 1 per batch
Lab duplicates - Laboratory reproducibility Method/contract specific™
Matrix spike Matrix effects and laboratory accuracy Method/contract specific®
Matrix spike duplicate | Laboratory reproducibility and accuracy Method/contract specific™
Surrogates Recovery/yleld ' : _ Method/contract specific®™
Laboratory control Accuracy ' 1 per batch
sample ' : '
Double-blind standards - | Accuracy and precision | Varies by constituent™

(a) When a new type of non-dedicated sampling equipment is used, an equipment blank should be collected every
time sampling occurs until it can be shown that less frequent collecﬂon of equipment blanks is adequate to
monitor the equipment’s decontmmnaﬂon procedure,

(b) I called for by the analytical method, duplicates, matrix spikes, and matrix splke duplicates are typlcally
anatyzed at a frequency of 1 per 20 samples. Surrooates are routinely mcluded in every sample for most gas
chromatographic methods.

(c) Double blind standards containing known concentrations of selected analytes are typically subnutted in

 triplicate or quadruphcate ona quarterly, semi-annual, or annual basis.

QC data are evaluated based on established acceptance criteria for each QC sample type. For field
and method blanks, the acceptance limit is generally two times the instrument detection limit (metals),
method detection limit (other chemical parameters), or minimum detectable activity (radiochemistry
parameters). However; for common laboratory contaminants such as acetone, methylene chloride,
2-butanone, and phthalate esters, the limit is five times the method detection limit. Groundwater samples
that are associated (i.e., collected on the same date and analyzed by the same method) with out-of-limit
field blanks are flagged with a Q in the database to indicate a potential contamination problem,
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Field duplicates must agree within 20%, as measured by the relative percent difference; to be
acceptable. Only those field duplicates with at least one result greater than five times the appropriate
detection limit are evaluated. Unacceptable ﬁeld duplicate results are also flagged with a Q inthe
database. o : :

For chemical analyses, the acceptance criteria for laboratory duplicates, matrix spikes, matrix spike
duplicates, surrogates, and laboratory control samples are generally derived from historical data at the
laberatories in accordance with EPA (1986a). Typical acceptance limits are within 25%. of the expected
values, although the limits may vary considerably with the method and analyte. For radiological analyses,
the acceptance fimits for laboratory QC samples are specified in the laboratory contract. Current values
for laboratory duplicates, matrix spikes, and laboratory control samiples are 20% relative percent differ-
ence, 60-140%, and 70-130%, respecﬂvely These values are subject to change if the contract. 1s modxf;ed ‘

or replaced.

Table 3 lists the acceptable recovery limits for the double-blind standards. These samples are
prepared by spiking background well water (currently wells 699-19-88 and 699-49-100C) - with known
concentrations of constituents of interest. Spiking concentrations range from the detection limit to the
upper limit of concentration determined in groundwater on the Hanford Site. Double-blind standard
fesults that are ousside the acceptance limits are investigated and appropriate actions are taken if -
necessary. -

Table 3.  Recovery Limits for Double-Blind Standdrds_

. . _ Precision Limits
‘Constituent Frequency | Recovery Limits | (relative percent difference)
Gross alpha® Quarierly 70-130% 20%
Nitrate | Quarterly 75-125% ' 25%
Specific conductance { Quarterly 75-125% : 25%
Strontium-90 Semi-Annually | 70-130% 20%
'Trichloroethene - | Quarterty 75-125% 25%
Tritium Annually 70-130% | 20% -
(a) Gross alpha standards will be spiked with pluton1um-239 ‘

Holding time is the elapsed time period between sample collection and analysis. ‘Exceeding recom-
mended holding times could result in changes in constituent concentrations due to volatilization, decom-
position, or other chemical alterations. Recommended holding times depend on the analytical method,
and are listed in the annual groundwater monitoring report (e.g.;, Table B.§ of PNNL-14287). Data .
associated with exceeded holding times are flagged w1th an “H” in the Hanford Env1ronmental

Information System (HEIS 1994).

Additional QC measures include laboratory audits and participation in nationally-based performance
evaluation studies. The contract laboratories participate in national studies such as'the EPA-sanctioned
Water Pollution and Water Supply Performance Evaluation studies. The groundwater project pertodically .
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audits the analytical laboratories to identify and solve quality problems, or to prevent such problems.
Audit results are used to improve performance. Summaries of audit results and performance evaluation
studies are presented in the annual groundwater monitoring report.

4.2 Groundwater Data Validation Process

The groundwater project’s data validation process provides requirements and guidance for validation
of groundwater data that are routinely collected as part of the groundwater project. Validation is a sys-
tematic process of reviewing data against a set of criteria to determine whether the data are acceptable for
their intended use. This process applies to groundwater data that have been verified (see Section 4.3.1)
and loaded into HEIS. The outcome of the activities described befow is an electronic data set with
suspect or erroneous data corrected or flagged. Groundwater monitoring project staff document the
validation process quarterly by signing a checklist, which is stored in the project file.

Respons:bﬂltles for data validation are divided among project staff. Each RCRA unit or geographic
region is assigned to a pro;ect scientist, who is familiar with the hydrogeologic conditions of that site.
The data validation process includes the following elements.

 Generation of data reports. Twice each month, data management staff provide tables of newly
loaded data to project scientists for evaluation (biweekly reports). Also, after laboratory resuits from
a reporting quarter have been loaded into HEIS, staff produce tables of water-level data and analytical
data for wells sampled within that quarter (quarterly reports). The quarterly data reports include any
data flags added during the quatity control eva]uaﬂon or as a result of pnor data review.

¢ Project scientist evaluatmn As soon as practical after receiving blweekly reports, project scientists
review the data to identify-changes in groundwater quality or potential data errors. Evaluation tech-
niques include comparing key constituents to historical trends or spatial patterns. Other data checks
may include comparison of general parameters to their specific counterparts (e.g., conductivity to
ions) and calculation of charge balances. Prbject scientists request data reviews if appropriate (see
Section 4.3.2). If necessary, the lab may be asked to check calculations or re-analyze the sample, or

 the well may be re-sampled. After receiving quarterly reports, project scientists review sampling

summary tables to determine whether network wells were sampled and analyzed as scheduled. If not,
they work with other project staff to resolve the problem. Project scientists also review quarterly
reports of analytical and water-level data using the same techniques as for biweekly reports. Unlike
the hiweekly reports, the quarterly reports usually include a full data set (i.e., all the data from the .
wells sampled during the previous quarter have been received and loaded into HEIS).

¢ Staff report results of quality control evaluations informally to p‘r;)ject staff, DOE Richland Opera-

tions Office, and Washington State Department of Ecology each quarter. Results for each fiscal year
are described in the annual groundwater monitoring report
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4.3 Data Management Evaluation, and Reportmg

ThlS sectmn describes how the groundwater project loads analytical and field data into HEIS zmd how
suspect data are reviewed. :

4.3.1 Loading and V’erifying Data

The contract laboratories report analyncal results electronlcally and in bard COpY. The electronic
results are loaded into HEIS. Hard-copy data reports and field records are considered to be the record
copies and are stored at PNNL. Project staff perform an array of computer checks on the electronic file -
for formatting, allowed values, data flagging (qualifiers), and completeness. Verification of the hard copy
results includes checks for (1) completeness, (2) notes on condition of samples upon receipt by the labora-
tory, (3) notes on problems that arose during the analysis of the samples, and (4) correct reporting of
results. If data are incomplete or deficient, staff work with the laboratory to get the problems corrected.
Notes on condition of samples or problems durmg analysis may be used to support data reviews (see
Section 4.3.2). :

Field data, such as specific conductance, pH, terperature, turbidity, and depth to water, are recorded
on field records. Data management staff enter these into HEIS manually through data-entry screens,
verify each value against the hard copy, and initial each value on the hard copy. '

43.2 Data Review

. The Hanford Groundwater Monitoring Project’s data review procedure describes the process for
reviewing specific groundwater analytical data or field measurements when results are in question.
~ Groundwater staff document the process on a “Request for Data Review” (RDR) form and results are
used to flag the data appropriately in HEIS. Various staff may initiate an RDR, e.g., project sciemtists,
data managers, or quality control staff. The data review process mcludes the following steps:

o The initiator fills out required information on the RDR form, such as sample number, constituent, and
reason for the request (e.g., “result is two orders of magnitude greater than historical results and '
disagrees with duplicate.”). The initiator recommends an action, such as a data re-check, sample
re-analysis, well re-sampling, or simply flagging the data as suspect in HEIS.

e The data review coordmator determines that the RDR does not duplicate a prekusly submitted RDR,
then assigns a unique RDR number and records it on the form. A temporary flag is assigned to the
data in HEIS, indicating the data are undergoing review (“F” flag).

o If laboratory action is required, the data review coordinator records the laboratory’s response on the

RDR form. Other documentation also may be relevant, such as chain-of-custody forms, field records,
calibration logs, or chemist’s sheets. ' '
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e A project scientist assigned to reviewing RDRs determines and records the appropriate response and
action on the RDR form, including changes to be made to the data flags in HEIS. Actions may
include npdating HEIS with corrected data or result of re-analysis, flagging existing data (e.g., R for

~ reject, Y for suspect, G for good), and/or adding comments Data management updates the temporary
“F’ flag to the final flag in HEIS.

¢ The data review coordmator signs the RDR form to.indicate its closure.

¢ If an RDR is filed on data that are not “owned” by the groundwater project, the data review coordi-
nator forwards a copy of the partially filled form to the appropriate contact for their action. The RDR
is then closed.

4.3.3 Reporting

- Chemistry and water-level data are reviewed after each sampling event and are available in HEIS.
Any unusual results for the 100-FR-3 Operable Unit will be summarized in letier reports or informal
reports to EPA (e.g., quarterly reports via e-mail). Formal, interpretive reports are issued annually in
March (e.g., PNNL-14287).

4.3.4 Change Cor_ltfol

The approach to making changes in 100-FR-3 Operable Unit monitoring activities, associated
documents, and approval requirements are hsted in Tab]e 4.

Table4.  Change Contro} for Groundwater Monitoring in the 100—FR—3 Opefable Unit

Type of Change Action Documentation
Adding constituents, wells, or increasing Project management Project’s schedule tracking
sampling frequency. _ approval; notify regulator if system.
Changes to supporting constituents (not appropriate.
contaminants of concern). -
Deleting contarninants of concern, wells, or Obtain regulator approval. Letter or signed meeting minutes;
reducing frequency. ' project’s schedule tracking
Unavoidable changes (e.g., dry wells; delayed Notify regulator. systern.

samples, one-time missed sampies due to broken
pump, lost bottle, etc.),

Revision to sampling and analysis plan, Revise plan; obtain regulator | Sampling and analysis plan with |
' - approval; distribute plan. signed concurrence page.
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5.0 Health and Safety

All field operations will be pefformed consistent with PNNL health and safety requirements and the
* requirements of accepted PNNL laboratory procedures, as implemented via subcontracts and work orders.

Where necessary, a work planning packages will include, as appropriate, a job hazard analysis, and/or
a site-specific health and safety plan, and applicable radiological pertnits.

The sampling procedures and associated activities will implement as low as reasonably achievable
practices to minimize the radiation exposure to the sampling team, consistent with the requirements
outlined in-accepted PNNL procedures.
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Appendix A

This appendix contains the change control forms that regulate the work done at the 100-F-5 Operablé
Unit: ' :

"« Change Control Form 39 — November 18, 1992, page A.2 through A.6.
e Change Control Form M-15-96-06 — July 31, 1996, pages A.7 through A.10.
e Change Control Form M-15-99-02 — July 14, 1999, page A.11 through A.13.

e Change Control Form M-15-01-06 — January 15, 2002, page A.14 through A.16.
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100-FR-3 OPERABLE UNIT Met} L[ST
GROUNDWATER MONITORING NETWORK | ex.
dihb°k‘zj ) ;*S\neﬁ§>

x Se€ Q e¥

The 100-FR-3 groundwater monitoring network consists of 13 wells, 12 of which were drilled for the
CERCLA program in 1992 and 1 existing well determined to be fit for use. Specific well data and purpose are
shown in Table 1 below. Groundwater samples will be collected on a quarterly basis beginning in December
1992.

The first two rounds of groundwater samples will be analyzed for the full suite of CERCLA TCL
organics, TAL inorganics, and selected radionuclides and other general chemical parameters. The results of
these analyses will be used to prepare a reduced list of analytes for subsequent sampling rounds.

The specific analytes and analytical methods are presented in the QAPjP (Appendix A) of the 100-FR-3
Work Plan (DOE/RL-91-53). Well locations are shown on the attached map.

Table 1. 100-FR-3 Well Data

WELL WELL TYPE PURPOSE

199-F1-2 CERCLA Between the Lewis Canal and the Columbia River.

199-F5-42 CERCLA Monitors the 116-F-14 retention basin.

199-F5-43A CERCLA Monitors the 116-F-14 retention basin.

199-F7-2 Existing Monitors the Lewis Canal.

199-F5-44 CERCLA Monitors the 116-F-13 site.

199-F5-45 CERCLA Downgradient of the central reactor area.

199-F5-46 CERCLA Monitors area between the F reactor and the 116-F-14 retention
basin.

199-F5-47 CERCLA Monitors the 116-F-3, 116-F-10, and 116-F-6 sites.

199-F5-48 CERCLA Monitors the central reactor area.

199-Fb6-1 CERCLA Monitors the 116-F-2 trench.

199-F7-3 CERCLA Monitors ares between the Biology Sheep Lot and the 118-F-1
solid waste burial ground.

199-F8-3 CERCLA Monitors the 118-F-1 solid waste burial ground.

199-78-4 CERCLA Monitors contaminant migration south of the reactor site.
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100-FR-3 OPERABLE UNIT {( gg’“ A%y
GROUNDWATER MONITORING NETWORK (WESTINGHOUSE) /‘1; )y%}_‘: _

The 100-FR-3 groundwater monitoring network consists of 22 wells, 12 of which were drill
CERCLA program in 1992 and 10 existing well determined to be fit for use. Specific well data a
are shown in Table 1 below. Groundwater samples will be collected on a quarterly besis begi
December 1992.

The first two rounds of groundwater samples will be analyzed for the full suite of CERCLA TCL
organics, TAL inorganics, and selected radionuclides and other general chemical parameters. The results of
these analyses will be used to prepare a reduced list of anslytes for subsequent sampling rounds.

The specific analytes and analytical methods are presented in the QAPjP (Appendix A) of the 100-FR-3
Work Plan (DOE/RL-91-53). Well locations are shown on the attached map.

Table 1. 100-FR-3 Well Data

WELL WELL TYPE PURPOSE
199-F1-2 CERCLA Between the Lewis Cenal and the Columbia River.
199-F5-42 CERCLA | Monitors the 116-F-14 retention basin.
199-F5-43A CERCLA Monitors the 116-F-14 retention basin.
199-F7-2 Existing Monitors the Lewis Canal.
199-F5-&b CERCLA Monitors the 116-F-13 site.
199-F5-45 CERCLA Downgradient of the central reactor area.
199-F5-46 CERCLA :rl:tors area between the f reactor and the 116-F-14 retention
Bin.
199-F5-47 CERCLA Monitors the 116-F-3, 116-F-10, and 116-F-6 sites.
199-F5-48 CERCLA Monitors the central reactor area.
199-F6-1 CERCLA Monitors the 116-F-2 trench.
199-F7-3 CERCLA Monitors area between the Biology Sheep Lot and the 118-F-1
solid waste burial ground.
199-F8-3 CERCLA Monitors the 118-F-1 solid waste burial ground.
199-£8-4 CERCLA Moniters contaminant migration south of the reactor site.
199-€5-7 Existing Monitors the Lewis canal and the central reactor area.
199-F8-2 Existing Monitors reactor area solid and liquid disposal sites.
199-F5-3 Existing Monitors downgradient of the 116-F-2 trench
199-F5-6 Existing Monitors area upgradient of well 199-F5-44
199-F5-5 Existing Monitors area upgradient of well 199-F5-43A
199-F5-4 Existing Monitors central reactor area
199-F7-1 Existing Monitors the Biology Sheep Lot
199-F5-1 Existing Monitors the 116-F-2 trench
199-F5-2 Existing Monitors the 116-F-2 trench
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‘Change Number o FedzrﬂFaclﬂtyAgmemmMColmtOrder . S I Do Dus

M-15.9606 . | Chmgegonmlform . _ : _ 131196
Origimstor A N o o Phooe
A..C_..Tormm . : . o . . 3739631
Class of Change

[ 1 I-Sienstoriex - : - [ 111 = Executive Mansger . !XI']'II-Pmye:thgnr
Changs Title ' : '

Modifications 1o the Groundwater Sempiing and Analysis Sahaéplﬁ for the 100-FR-3 Operable Uﬁt Groundwater Sampling Praject . _ ;

[ ) PR f; .E'. . cf[_'

ermodlﬁesﬂomtathcpfmm groundwater sampiing andanaiysns schedule for the 1G0-FR-3 Opmblc mt(IBONPI.Aglmﬂwchmgc
Conirol #39, Dem-mber 1992) are being made: :

i Sampling f:equcncy for most wells is redusned from semiannusf to snnual. Annual sampling will be conducted to mmmdcmth sasonal low
river conditions that typieally occur during the pmd&pmb«mmghlinvmbﬂ o

2 . Sampling locations are seiected on the basis ofpx’uximityto the Colurbia River,.histaﬂuj'mds in each well; and canfaminant plume
\ocas § : '

3 More frequent smnpimg of wells wiith contaminant lmis that exceed ARARSs or that show increasing trends is cunducted usmg cost-

effective methods {e.g., field instruments, Mobile Lab, and no purging of the well),

4, Dats validation, nperfmmedéunngmcﬁmmdﬁddmvmsmtp«&m:d&unmm Mod:ﬁeddmmzﬂmmmd .
validation steps are adopted that improve cosi-cifectivenesy withowt compromising dats quality. Dats evalustion acuwtm are upanded to
enhance the quality of information derived fram sampling and analysis activities, : '

The attached Tables 1 mdzstunmuiutlwehmgesmuw mmm.-mmmlhcﬁstofwﬁcwﬁsuudmdmsﬁnm
anabvzed mav ocenr to meet chenging field cnndmonsIRMmonul requirements. and the results of data evaluation. .

lmpasct of Changs

The changcs in sampling rcsu.ll in & mare m::gnted and cost-efisctive program, The impast nf ﬂua chmge includes increased cﬂimmcym obtaining
data that can be applied 1o data quality objectives for multiple programs (c.g., CERCLA remediation activities and DOE Order 5400 surveiiance).
Sample collection efforts are integrated to the fullest extent possible under a consolidated schedule. Where mdumms in number ofsunpies, analyfes,
and frequency ot‘ sampling occur, minimal or negligible loss of selevant lnfmmanon is =xp=ct=d. .

Alfacted Documents

1) Remedial Investigation/Fessibility Study Work Plan for the 100-FR-3 Operabie Urit, Hanford Site, Richiand, WA; DOE/RL-91-53, Scptevber
1992, Appendix A includes a Quality Assutance Project Plan (QADIF) as required by EPA giidance, 2} lOONPLAgreemmt/ Chaagﬁ Control Form.
#39, “100-FR-3 Operakle Tnit Groundwater Monitaring Network,” EPA upprovnl December 1992, ' )

% C. 7’,/.4m 3158t s _o
T e e ,'-'—;,.. e |
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- Table 1. Samplmg and Analysls Schedule for the 100-FR-3 Groundwater Projett (Page 1 of2)

Sltemde L

T 1 RUFS | Proposed |
- Well Numb'e,r_ R Facility MonitoredfPurpose Round8 | Round9 | Surveillance'
' : o L -} (FY96) (FY97I98)1 C(1996)
199-F1-2 “Lewis” oanal/near river SA-l | A2 |
| C ] R . A2
199-F-5-‘.1 Re@um basmfnearn_ver SA-1 - Q (5r-50) A¥
199FS2 . fo 1
(analog: F5-3) - | Retentmg ha_sudnegr river o
' 199-F5-3 Retenﬁan-b;sinfﬁear dver A2 ‘A
_ - o Q (5190}
199:F5-4 Reactor biilding ffluent dlSposal 1 sa1. | BA2ED |
199-F5-5 S B
(analog; F56) Animal farm hqutd efﬂuent |
19956 . | Laborstory effluent SA-1 A2 A*.
_ 199-F5-7 . L o
( analog: F5-48) Regct.orbmldmgeﬁluent. |
199F542 | Retention basimearriver |  SA-1 A2
| 199-F5.43A - | Retention basio/near river SA-1 A2
199.F5-43B f . e,
(deep well) _ Retenumbas@nem mTer o SA-_I 5-2
199.F5.44 Laboratory effluent/near river _SA-l. A2
199-F5-45 | Reacar building effluent sal | |
199-F5-46 Reactor buildin eﬁiﬁmt SA-1 COAR A
CLag etuen Q(Cr+6) | |
199-F5-47  Reactor building effluent SA-1 BA2(98) | A*.
199-F5-48 Reactor building effluent CSA1 | BA2098) |
199-F6-1 L_xqmd waste disposal frenchiear SA-1 AD
' . TIver .
199-F7-1 Background/TCE plume SA-1 | ‘BA298) A*
199-F7-2 “Lewis” canal | SA-l | BA-2(9S) |

Notes: BA= blenmal A annual SA = semiannual, andQ quarterly. The suffix “ -#” attached to

‘the ﬂrst year of biennial sampling. An “*” indicates co-ss.mphng between programs.

- { the sampling frequency is a code for the constituent list (see Table 2). Numbers in parentheses refer to

! PNNL s sitewide survmllance schedule (Bisping, 1996) is included for mformahonal purposes,
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~. Table 1 Samplmg and Analysm Schedule for the 100-FR-3 Groum!water Project (Page 2 of 2)

' S ' T RIIFS Proposed Sltewide .

- Well Number 1 'Fatility.Monitored!Purpose | Round8 |. Round 9 Surveillance
o R | | ®Y96) | ®FY9T98) | (1996)
19973 | Background/TCE plume ‘SA-1 | BA*-2097) A*

199F8-1 | Resotor building effluent SA-1- | BA*209T) | A%

199-¥8-2 | Reactor building effluent “SA-1 | BA%2(98) A*
199-F8-3 Background/solid waste disposal | SA-1 | BA*-2(97) - A*
199.F8-4 Areaidowngradient of facilitis |  SA-1 A2 |
699-71-30 Background/downgradient SA-1 | BA:2(09T)

699-74-44 | Backgromnd/TCE plume - |
6997736 | Background/TCE plume SA-1 BA-2(98) A%
699-80-43s | Background/TCE plume

699-81-38 | Background/TCE plume SA-1 BA-2(97)

699-82-32 Backgrowd -

699-82-3¢ | Background

699-83-36 | Background -

6998347 | 'Background SA-1 | BA-2(9%) A%
699-84-35A. | Background BA-207) A
(icmeirgy | Bkt
Seep 187-1 Area!sﬁoreline exposure A-2
‘Seep1904 | Area/shoreline exposure A2

'(atﬁm%g;; LI) | Areafshoreline exposure A2

Notes: BA= biennial, A= annual, SA = semiannual, and Q= quarterly. The suffix“__ -#” attachedto

the sampling frequency is a code for the constituent list (see Table 2). Numbers in parem‘heses refer to
the first year of bienmial samplmg An“* mdlcaies co-sampling between programs.

1 PNNL's sitewide sm'veﬂlanca schsdlﬂe (Bisping, 1996) is included for mformanonal purposes

O Plackt S L.
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 Table 2. Analysis Suite Codes for the 100-FR-3 Groundwater Project . -

. Analysis/

1. Constituent Code#1 = !

" Constituent Code #2 -

Parameter - (Round 8-FY96) . (Round 9-FY97/98)
Metals by rontine S Alummum o ‘Magnesium A.lummmn : Magnesmm
ICP (EPAGOI0A- | Antimony =~ Manganese | Antimony - Manganese .
Target Analyte List) - | Barium - Nickel © | Barjum =~ = Nickel

R Beryllivm Potassium | Beryllium ' Potassium -
o o Cadmiium Siiver .~ | Cadmitm Silver

1 Note: Filtered and - Calcium Sodivm | Caleium - = Sodium .
unfiltered samplesfor. | Chromium - -~ Vanadium | Chromium = Vanadium .
all metals analyses. “Cobalt - Zing Cobalt . Zinc

. | Copper | Copper
Iron - Iron
Metals by noneroutihe ‘Arsenic.
ICP (EPA6010A) | Lead
' . : Selenium
} Thalliun
7-.Metals:0ther. : Mercury '
(EPA 7470) - _ _
Amions by IC _ Cb.ioride Chloride
(EPA 300.0) . " Fluoride Fluoride
o Nitrite . Nitrate
‘Nitrate .~ .~ - Sulfate
S Sulfate 3
Volatile Orgarics 'TCL(inc. TCE) - -~ | TCL(ine. TCE)*
Radionuclide Gross al_phé | | Gross alpha. ‘
screeping: | Grossbeta Gross beta
S _ Activity scan Activity scan*
' Specific radionuckides: | Carbon-14 Strontium-89/90*
| Strontium-90 Tritium -
Tritizm '
Miscellaneous Specific conductance -
parameters. pH
-| Field para:ﬁeters:_. | pH pH Lo
: Specific conductance Specific conductance
Temperature Temperature
: Turbidity

Notes: Constituent code #1 list is from the Sample Authorization Fors for the samopling event, Itis based on the
-| constituent list presented in 1900 NPL Change Control Form #39, Dec. 1992. Code #2 is based on TPA Change
| Controt Form M-15-96-06, August 1996. - '

+ =seideted wells only; ICP = indiictively coupled plasma: IC = jon chromatography.

100:plan2ir3-con.tbl frev. 1287
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. -:’ Change Number . | Fedezal Facility_hg:eément and Consent Oxder .« . Dare o
G9. [ . .. Change Céntrol Form IR .
M”]'S-gg_cz ! - Lo not use b!.ua:igke. Tyope oz priat uming black ek, | . ?[14[99 -
] Or'ig.inatcr Thone
M. J. Purman

373-9630
Clage of Change :
[ 1 I - Signatories {1 III - Executive Manager

‘ Changs Title: ' o . : . : .
Modifications to the Groundwater Sampling and Rnalysis for the 100-FR-3 Operable Unit
Groundwater Sampling Project . : . i

[¥] IIT - Proiect Manager

Nescripsich/Justification of Change -

The following encapsulates'changes.to;the 100-FR~3 Operable ﬁnit Monitoring as of
07/31/96: . ) '

1) Wells 198-F5-2, 199-F5-7 and 199-F8-1 were deleted as part of the site-wide .
decommissioning program. . The 100-FR-3 Opsrable -Unit ‘continues to have adequate
coverage from remaining groundwater momitoring wells. Changés' in groundwater -
conditicns or elevation of constituent levels could require new well ' installations.
Well. placements ars selected on the basis of proximity to. the Columbia River,
historical trends in each well, and contaminant plume locations. :

2] Integration of groundwater programs within the Hanford Site has eliminated overlap in
" pampling schedules and constituents. Surveillance and 100-FR-3 Operable Unie o
moniteoring were added to the Integrated Monitoring Plan for the Hanford Groundwater
Monitoring Project (PNNL-11982} in September 1995. Future changes to surveillante }
monitoring and- the 100-FR-3 Changs Control Form will be reflected in revisions to the

Integrated Monitoring Plan. :

3) Data validation will follow requirements outlined in the integrated Monitoring Plan
(PHNL-11983) . ‘ . ’ -

4} Analytical change
The attashed Tables 1 and 2 summarize the changes to 100-FR-3 sampling. Minor .

modifications to the list of gpecific wells used and congtituents enalyzed may occur Lo
meet the changing field conditioms and the results of data evaluation. .

Impact of Change

The changes continue the trend established in Change Control Form M-15-96-06 to produce
a mere integrated and cost-effective system. Changes to the monltoring network as a
result of excavatison in support of remediation are also inéluded. Sample collection
efforts will be integrated further under the Integrated Monitoring Plan {DPNML-11983).
Where reductions in nuwber of samples, analytes, and freguency of sampling occur, &
minimal or negligible loss of relevant information is expected. :

Affedted Documents o . o oo ' N ' :

1) Remedial Investigation/Feasibility Study Work Plan for ths 100-FR-3 Operable Unit,
Hanford 3ite, Richland, WA; DOE/RL-91-53, September 1892. 2} 100 NEL Agreament/Chanye. .
Control Form #39, ‘%100-FR-3 Operable Unit &roundwater Monitoring Wetwozrk," EFPA approval
Decexber 1992; 3) Federal Facility Agresment and Consent Order Charngs Control Form, .
Change Number M-15-96-06€. : ] ‘ . S

-

‘4 Approvals .
. Approved Disapproved
e s ﬁ,‘ u& 'I'IH‘-—";Q ! ~ Approved Disapproved
BBA Al Date )
M }‘Pt approved Disapproved
Ecelegy & |, Date ) .
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‘pable 1.

Groundwatex: Project (Page 1 of 2)

Sampling and Analysis  Schadule Eor loo*FR-

L N/A =

Well Number | Facility - . | Schedule | Program | Change
: MonLtored/Purpose : : S
199—F1—2 © b Lewis canal/near . rlver A ‘FRLFI ‘None
199-F5-1. . | 116-F-2 Retention . ‘A/Q(Sr- | FRLFI - | None -
' . -basin/near river 80 ' - 1 ‘
F199-F5-2 ° 107-F Retention - Tnra N/& 1 Decommissioned
o basin/near river . e ‘ :
189~F5-3 - 116-F-2 Retention - A/Q(8r- |'FRLFI/S | None
S basin/near river = . ] 90} Rt
195-F5~-4 103-F Reactor bulldlng ) 2-0 FRLFI & | None
5 leffluent disposal o S C
199-~F5~5 116-¥-9 Animal farm - . N/A N/a ‘Reserve
. : ' liquid effluent : s
1 199-F5~6 - | Biological and A " | FRLFI/S | None
. Lo pharmacclogical : -
: : - t-laboratory effluent o . ‘
199-F5-7 116-F-2 Retention . N/A FRLFI Decommissioned -
- basin/ reactor bulldlng |3 B T
o { effluent : . -
199-F5-42 107-F Retentlon A FRLFI None
"~ “Ybhasin/near. river- ' ' ’
199-F5-434 | 107-F Retention. A | FRLFI None
: . basin/neatr river
- 199-F5-438B | 107-F Retention A FRLFI None
{deep well} | basin/near river . ' : N
1199-F5-44. | Biological and A FRLFI - -1 None
{ pharmacological ' :
laboratory . -
: : effluent/near river . :
199-F5-45 105-F. Reactor bulldlng 2=Q/ FRLFI None
. | effluent O{NO.) : : . '
199-F5-46 . | 105-F Reactor bulldlng -A/Q(Cr*ﬁ FRLFL/S | None
: effluent : . :
.199-F5-47 ! 105~F Reactor bulldlng 2~E  FRLFI/S | None
L effliuent 1
199-~F5-48 . 105-F Reactor bulldlng 2~E: FRLFI | None -
' . effivent . '
199-F6-1 116-F-2 quuld waste A FRLFI ' None
' dlSposal trench/near -
E : river = . L
189-F7-1 Bacgground/TCE plum 2-E FRLFI1/S | Nohe
199-F7-2 116-F-1 “Lewis" canal 2-E FRLFI None
199-F7-3 { Background/TCE plume _ 2-0 FRLFI/S | None . _ !
 Notes: 2-E = biennial samplihg, even years (starting 1998), A = annual
sampling, -2-0 = biennial sampling,  odd years (starting 1997), § = )

Surveillance ‘Monitoring, FRLFI-= 100-FR-3 Limited Fleld Investigation

not applLcable/decommLSSLDned well
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Table 1. Sampling and - Anaiysis Schedule for 100-FR~3‘
Groundwater “Project (Page 2 of 2}

Well "  Facility . AT Schedule Program .Change
1 Number .| Monitored/Purpose N ' - -
§199-FB-1 | 105-F Reactor buildlng N/A _ N/A . 'Decomm1551oned
N ‘effluent : :
199-F¥8-2 - | 105-F Reactox bulldlng 1 2-B FRLFI/S | None-
] . effluent - .
195-FB-3 . Background/llB ~F- 1 solid | 2-0 FRLFI/S j None
" waste burial ground #3 o e L
199-F8-4 Area downgradient of A _ FRLFI - | None
. facilities ‘ A '
599~71-30 " | Background/downgradient |2-0- - | FRLFI | None
| 699-74-44 © | Background/TCE plume N/A N/A | Regerve
1.699-77-36 | Background/TCE piume ) 2-E 1'FRLEFI. - .| None
.699-80~435 | Background/TCE plume N/A I N/A Reserve
699-81-38 | Background/TCE plume 2-0 FRLFT Nong
£99-82-32 Background . ' N/A N/A .1 Reserve
699-82-34 Background ~ | WA CPN/R _ | Reserve
699-83-36 Background - . I N/A N/A | Reserve
£99-83-47 Background ‘ 2-E FRLFI/S | None =
£99-84-352a | Background* - 1 2-0 - "FRLFI/S | None
Seep 187-1 | Area/shoreline exposure . | FRLFI | None
Seep 190-4 | Area/shoreline exposure B FRLFIL None
Seep 207-1 | Area/shoreline exposure {2 FRLFI None

Notes: 2-E = biennial sampling, even years {startlng 1898), A = annual
sampling, 2-0 = biennial sampling, odd years {starting 1997}, § = )
Surveillance Monitoring, FRLFI = 1L00-FR-3 Limited Field Investlgatlon,
N/A = not applicable/decommissioned well, * = Plezometer not .

1 sampled/reserved for future use

_Table 2. Analysis S Suite Cades for the 100-FR~3 Groundwater Pro;ect '

Analys;s/Parameter - Constituent
Metals by routine ICP (EPA 601CA- Aluminum . Izon ‘
| Target Analyte List) A Antimony Magnesium
Barium - Manganese
Note. Flltered samples only for all | Beryllium - Nickel
metal analys;s o - Cadmium : Potassium
. . Calcium Silver .
Chromium . Sodium-
| Cobalt _ ‘Vanadium
o ' ' | Copper Zine .
Anions by IC (EBA 300.8) - - Chloride . Nitrate:
. : ' Filuoride ' - Bulfate
Volatile Organics . TCL {(including TCE)**
| Radionuclide screening . : Gross alpha .
: . : ‘Gross beta |
. o Activity scan*
Specific radionuclides . © | strontium~%0
_ . Pritium
Field parameters : _ ' PH
) ; " Specific conductance
Temperature
Tarbidity

Note: * = Selected wells only, ICP= Inductively coupled plasma
"IC = Ion chromatography, ** - TCL samples obtained from wells
identified as monitoring "TCE plume®™ in Fac;llty Monltored/Purpose
column of Table 1. .

Constituent selection based on TPA Change Control Form M-15-26-06,
August 1996.
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Change TiTie

Medifications to the qundwawr &mpling and Anslysis for the 19&«2‘3-3 ﬁperabie Unit
Groundwater Ssmpling Projest

mm:upum!znsc.{zjcanm of Changs

Change guarterly 5r-350 sampling for wéll 188.F¥$-1 to annual #ampling. Remove 195-P5-3
from well list due to inabila.ty to ebixin samples {wall dvy). T .

The avtached Tables 1 and 2 sumariza thi changes to 100-FR-3 sampiing. Minorw
modifications to the liat of specific wells used and congtituents analvewd may secsur to
mearT the changing field can&z.tim angd the resuita «f fata gvaluation.

Inpact of Chongs

Information gathored from annunl aampling will centinue co adequatnly rsflscr.
gxoundmtax z:c:nd:,l..itms. . }

Aftwctad Dorumentx

1) Remedial Investigation/FeasibiliTy Study Work Rlan for the 300~ FR-S ﬂpaxable unit,

Hanford Site, Richland, WA; DOR/RL<D1~53, Septanber 1982, 2} 100 NPL Agresment/Chengs

| Contrul Porm #35, ™100~FR~3 Operable gnit Groundwatayr Monltoring Nesiwork," EFA approvel

pPacember 1932; 3) Faderayl ?ac?imy Agreaemant and Consent Order Change Centrol Forn,
Changa Bunber M-18-96-06, 4} Federal Faoility Aqroement and Congant Order Change Control

Porm, Tharcgs Number M-lh-ﬂﬂ*&? :

Appraovaln

' ﬁiﬁapym'ﬂd

- Disdpprovad

‘EVp
. hgpronvad Disapprowt

Ecelngy ' . Bt
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Table 1.

groundwater Projast

um:lm and mlfiil Bohedulie icr 100«PR-3

LB/ = net applicable/dscommissionsd wall

rm'ﬂauuy X M o T T
Manicarsd/Purpone : : o
P2 FLEVTE CENHITRGRT TIVEL 1A ) ¥4 F NOTHE
.3 e 3 P R S O K L T o r:" FRRIT 1 ' '
{ disposal trench/near’ ‘ . Ennoal Sr-8h
_ ' river - Sampling
FIYETFEY T WhH Y TRRI?S "% ]
dispanal t.mc;;{aear schedula -~ dry
river
IYYES-% 1 L85-F il YREITNARE
' efﬂuent diapassl Sy
5D 4l SN ¥ 4 TR g F{TEi30 3 '
T f iiquid effiuent - _ : : _
" LSETFRSE T | BIoLSgital and X FREL7E T NShE"
. pharmasslogical
laboratery effivent
CIYYTER-A T IUT-F RECERTISH A FAKY “NohE
basin/near river - S
IYYIFSSAIA T IO T x FRRITT R
' basin/near riwr _ : L :
TR n PRRL ISR T
{deap well) basin/near riv-r o
TESS CBISIOgIEAT ARy “FRRY RERE
pharmacelogical
labozatory
effiuent/nar river
YT Ry T F REACESY BULIGI NG b Lz RETE :
_ affluent SING) : :
W“‘:{‘ﬁ’;‘?‘am y ¥Eof i ] YIRS T T
effivent .
RS 5T S e YN YKo TS I G 4T R i T o W.‘é“"'_’-'“""'l
: sffivent
TYECFE~AE T IUS P RECLaY m::amg'-' .34 FRRITTTTHShE
) effiyent
IFE-FE~L TIE-F-7 Liguig wases X PRWY HEhHE
digposal trenchinear
-1 yiver
WD R ) N -+ T LR T A R LT T A - B HEhE
CIYESFTI T LS YLEWITT eAnar 1oy S ORI i T TR
TIFHET-3 | NECRgYOUn D yiz=3 FRKI7S | RaGhe
{TTEETRESY IUE=¥ Res TR ST &E
| mEfluent : . ’
TINE-FE-3 0 | BoCRground; LLiE-F=3 e FRRL7S | Mene T
#olid waste burial
ground &2
CISY-FB-¢ | Ared IE0nE Bf K FRRY NERE
facilitias _
EEYCTLSIY [ EATEY = TEAY ] 20 FREY ™ ¥ome — 1
31 I - X JEOUNG/ TUE pLuie R7A W71 RESeEYE
T EFF-T Y- T e’ ounE/ TORE Brae ™ "2 FRRT g LN
TETYTEU-AIT | BasKETE BIimse ¥ 7R REBRTVE |
Y- H LI BESRg AT ICE BIOER = FRYET .
BES T I HEERT Yound 123 FiK 2EVE
CEYYTES -3 | BamEreEE W7K “R/R )
YHFTEITIE | BECRgLONNd THTE ®FET TRERERTE T}
CESYEISAT T BEdkaTSuRd LY PRI Tyome
TEITISAT T EAUKOTOMEISES TAsis 47 127D FREIVE THORE ‘
ATGL/BOOTELIDE EXPOUTGLEE TR FRRL .
".stags‘“:m“ GTEITRE Sre K FTT T THASE
DA I T T A et/ BhoToLIHe enpbhurs | & 70 R 00 . T A
HOTEST 2-F w BIonBial Bafplinyg, 6Ven Years ISLarCing 189y, A = AnluEi—
sampling, 2-0 = blennial sampling, odd ysars {prarting 1957, 8 »

Burveillance Monitoring, FRERI = L00-FR-3 Remedijl Investigation
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